14-1 INTRODUCTION
The enzyme assay methods discussed so far in this book are bench-scale assays, which are generally labor intensive, time consuming, and o en constrained to the analysis of one enzyme for a limited number of samples at a time. In bench-scale assays, it is unavoidable that samples need to be stored for an extended period before analysis. Enzyme activities can be impacted by storage, creating challenges in data analysis, and sometimes resulting in misleading data interpretation (Bonin et al., 1999) . In many studies, there is a need for simultaneous analysis of multiple soil enzyme activities within a limited time following collection of a relatively small quantity of soil samples.
Use of the microplate format in soil enzyme assays off ers the advantages of simultaneous analysis of multiple enzymes using a small quantity of soil, which meets the needs as stated above. A microplate reader can measure absorbance or fl uorescence of many samples (e.g., in 96 wells) simultaneously in microliter volumes, which allows researchers to substantially reduce reagent costs and assay time in a manner that would not be possible using conventional bench-scale assays. Several such assays have been developed that utilize 4-methylumbelliferyl (MUF) labeled substrates (Marx et al., 2001; Pritsch et al., 2004; Saiya-Cork et al., 2002; Sinsabaugh et al., 2000) . The detection of MUF is very sensitive, making it possible to quantify picomoles of MUF in 200-to 300-μL solutions.
Fluorescence measurements are signifi cantly more immune to the eff ects of turbidity compared to absorption-based detection. A major concern for MUF-based methods is the signifi cant quenching in the detection of MUF in soil (Freeman et al., 1995) . The degree of quenching varies greatly, both temporally and spatially. For example, Freeman et al. (1995) found quenching in one soil led to the reduction of fl uorescence by 27 and 61% for May and October samples, respectively, whereas quenching in another soil was consistently less than 20%. Fluorescence is also known to be aff ected by pH and temperature (Lakowicz, 1983) . As temperature increases, fl uorescence decreases due to an increase in molecular motion
